Three-dimensional structure and molecular dynamics of cis(Z)- and trans(E)-chlorprothixene.
cis(Z)-Chlorprothixene has antidopaminergic potency, while trans(E)-chlorprothixene is virtually inactive. In order to reveal the structural features causing the difference in activity, the three-dimensional molecular and electronic structures of cis(Z)- and trans(E)-chlorprothixene were examined by computer graphics and molecular mechanical and quantum mechanical calculations. The internal molecular motions of the isomers were studied by molecular dynamics simulations in vacuo and in aqueous solution. The cis(Z)-isomer had lower potential molecular energy than the trans(E)-isomer, mainly due to electrostatic interactions within the side-chain and between the dimethylamino group and the chlorine atom. During molecular dynamics simulations in aqueous solution, the side-chain of the trans(E)-isomer stayed closer to the central S-C axis of the ring system than did the side-chain of the cis(Z)-isomer. The molecular electrostatic potentials were significantly lower in the vicinity of the chlorine atom in the trans(E)- than in the cis(Z)-isomer. Differences in molecular electrostatic potentials and in three-dimensional structure are suggested to be the main reasons for the difference in pharmacological activities of cis(Z)- and trans(E)-chlorprothixene.